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Desig^d to meet tie 3ob-;Eelated m^ric iieasorement 
needs of rheatrical ccstuBing students, this instructioifal>packag€ is 
one of 'five for the arts and humanities occupations clust^, part of 
a ^set b*. 55 packages for ^.metric instruction in dijffepent occupations. 
-The package is intended for students who alreadj know^the 
occupational terminclcgy, measurement tjerms, and tools currently in 
use. Each of the five unit:^ in this instructional pa.cfeage contains 
performance objective^, learning ^^ctiyities / and 'supporting 
infofaaticn in^ the form of text, .exercises,- and' tabled. In addition; 
suggested teaching techniques are included. At the' back of the 
package are ob jecti ve-basie'd :ev»alaation items, page of answers to' 
the exercises^ and tests, a list ot metric materials ^needed for the 
activitiesjt ref erences,- and a /list of suppliers j The ..material is • 
designed- tp accq^modate a *variety of .individual teaching and learjQi^^g 
styles, e.g.; i^ependent study, small group, or whole-class ' . " 
Activity. Exercises are intended to facilitate experiences with 
measutement instruments,, tools, and devices used in tJLis occupation 
and job-related tasks of estimating and measuring, ftiit I, a general 
antroduct|ion to the metric system df ^measurement, pTOv±5i,es>- informal, 4 
hands-on experiences for ^the stud^ts. This linit enables siudents to 
become familiar 'vithV the basic metric units, their symbols, and 
measurejaent instruments; Md to develop a set of menta^ references 
for metric values. The-^me^ic system, of notation also is explained. 
Onit 2 pzrovides tiie metric terms which are. used in this occup2t4:iojj 
and gives experience with occupational measureneiit tasks. Oni't 3 
focuses on job-related - metric .equivalents and their relationships.. 
Unit ^ provides experience with rec^i^nizi^g. and lising metric 
instruments and tools \in occupational measurement tasks. It also 
provides experience in ^comparing metric and customary measurement 
1 nstruiaents. Onit 5 is Resigned to give students^ practice in / 
nverting cus'toiary and metric meaaujrementsx^ a^'^'^Hill considered 
eful, during the tracsiticif to metric in earch occupation. (HD) . ^ 
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TEACHING ANp LEARNING' 
THE METRIC SYSTEM 



: This metric instructional package was designed to meet job-related 
* metric measurement needs of students. To use this' package students . 
should already know tl^e occupational terminology, measurertient 
terms, and tools currentlj^ in use. These materials were prepared >ith 
the help of .experienced vocational teachers, reviewed by experts, tested 
in classrooms in different parts of the United States, and revised before 
' distribution. . ' \ . ' . ' 

Each of the five, units of ijistruction contains performance objec- 
tives, learning -activities, and supporting information in the form of 
text, exercises,. and tables. In addition, suggested 'teaching techniques 
,are included. At the back of this package are objective-based evaluation 
items, a page of answers to the exercises and tests, a list of metric 
materials needed for the activities, references, and a list of suppliers. 



Classrooirt experiences with this instructional package suggest the 
following teaching-learning strategies: 

■* - 

1. Let the first experiences be informal to make learning the metric' 
system fun. - • i ' y 

2. Students learn better wheii metric units are compared to familiar 
objects. Everyone should learn to "think metric." C6|nparing 
metric u^iits to customary units can be confusing. 

'3, Students will learn quickly to estimate and measure in metric units 
by "doing." 

4. Students should have eitperience with measuring activities before 
gettin|[ too, much information. 

5. Move through the units in^an or(j|er which emphasized the sim- 
/ plicity of^the metric system (e.g.,^|ength to area to'volume). 

6. ^ Teach one concept at a time to avoid overwhetaing students* with 

too much material. , 

\MA \% a general introduction to the metric system of measure-^ 
ment which provides informal, hands-on experiences for the students, 
^hj^ unit enables students to . become familiar with the basic metric 
units, their symbols, 'and^J^easurement instruments; and fo develop' a 
set of mental referenp^s for metric values'. The metric system of nota- 
gj^(> s explained. ' . , 



' ^ Unit 2 provides the metric terms which are used in this occupation 
and gives experience wi^titcupational measurement tasks. ' 

Unit 3 focuses on job-related metric equivalents and their relation- 
ships. ' ^ 

! 

Unit 4 provides experienqe with recogn|2ing and 'using metric 
instruments and tools in occupational measurement tasks. It also pro- 
vides experience in comparing metric and customary measurement in- 
struments. ' >' 

llit 5 is designed to give students practice in converting custom- 
ary and metric measurements. Students shotild learn to "think metric" 
and avoid comparing customary and metric ynits. However, skill with 
conversion tables will be useful during the transition to metric in eajh 
occupation. . ' " . - 

Using These Instructional Materials . 

This package was designed to help students learn a core of knowl- 
edgVabbut the metric system which they will use on the job. The 
exercises facilitate experiences with raeasurgment instruments, tools, 
and cjgyices used in this occupation and job-related tiisks of esiimtiting* 
andmMSuring. • 

This instri iional package also was designed to accommodate a ■ 
variety of individual '^aching and learning styles. Teacher/are 'encour- 
aged to ada[it these materials to their own classes. For example, the 
information sheets may be given to students for self-study! References 
may be used' as supplemental resources. Exerllises may be used in inde- 
pendent study, small groups, or whole-class activities. All of the 
materials can be^ expanded by the teacher. 

Gilo|ria S' Cooper' 
' ^ Joel H.' Magisos 

Editors . 



Thij publication was developed pursuani lo coniraci No. OEC'0w4-9335 wuh the 
Bureau of Occupational and Adult^Education. U.S. Department of Healihjduca- 
{Ion and Welfare. However, the opinionj expressed hereio do not necettarily 
reflect the position or policy of the U.S. Office of Education and no official 
endorsement by the U S Office of Education should be inferre(j. 



UNIT 



SUGGESTED TEACHING SEQUENCE 

' 1. These introductory exercises may require 
two or three teacliing periods for all five , 
areas of measurement. 

2. Exercises should be followed in tlie order 
given to best showrthe relationship 

' ■ between length, area, and vdume. 

3. Assemble the metric measuring devices 
(rules, tapes, scales, therjnometers, and 
measuring containers) and objects to be 
measured.* '. 

' 4. Set up the equipment at work stations 
for use by the whole class or as' individu- 
ali2ed resource activities. 

5. Have the students estimate, measure, and 
record using Exercises 1 through 5. ' 

6. Present information on notatign and 
make Table 1 available. 

1. Follow, up with group discussion of • 
'■ activities. ^ ^ • 



•Other school departments may have devices which 
can be used. Metric suppliers arc listed in the reference 
lection. . 
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OBJECTIVES 



The student will demonstrate these skills for the Linear, Area, VolunAe or Capacity, Mass^ 
Temperature Exercises, using the metric terms and measurement devices listed hefe. . 



SKILLS , 

1. RKogniuanduif the 
unit ind iu lymbol f^; 

2. Stitct,uM,uMlitidtht 
ippropriiU DMnrioi 
InftnaMiiUfor; 

3. Sut«orihowi 
phyticilrfrmnccfor: 


' EXERCISES - ' 


Uwir 

(pp. 3 -4) 


Am 

lpp.8'»)* 


VAlnnU Jiff ^flM>ihf 
VOIVin* W vipKlV| 

(PP.7.JI 


Mm 

' (P^.M0) 


TuopfTttniv 

, lp.ni 


millimetre (mm) 
centimetre (cm) 
metre |m) 

i 


iquire 

(cm')' 

iquitc 
tnetif 


cubic 

cubiclhetre 

... (mV 

liln ID 
millllltrelm)) 


tim 1' (f) 
kilocnjm^ (kf) 

■r 

1 ' 


dtfiM Ctliiut 

rc) 

J' - 




4. Eilimit«vithin25% , 
oftlihclutliwaiure 

/ 


hei|ht. width, or 
Icnfth of objccti 


the areiof 
1 fl?en lurfict 


apicity of 
contilivert 


' 11 , 

tl|e miH of objecti 
in^|nfflf|ii(jkilo* * 


the tempfnturtor 
the lir or a liquid 


5. Rnd comctly 

4 

1 ■ . . 


metre itkk, metric 
tipc metwre.tnd 
metric nileti 

J 




R^iiunmenti 
onpdttiUd 
folunjbflHuar- 
infdrficw 


a^ilopmicalf 
iMliinmieile 

■ I 

' J 


A Cebiuf thermonttier 



\\ 



RULES OF NOTATION 

1. ' Symbols are not capitalized uhless the unit is a proper name (ram not MM). 

2. Symbols are not followed by periods (mnofm.). 

3. Symbols are not followed by an 8 for plurals (25 g riot 25 gs). 

4. A space separates the numerals'from the ,unit symbols (4 liioMl). 

5. ,Spaces, not comntts, are used to separate large numbers into groups of three 
digits (45 271 km no( 45,271 km). ^ 

^ A zero precedes the decimal point if the number is less than onet(0.52 g not .52 g). 

7. Litre ajid metre can be spelled either with an -re or -er ending. j 
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METRIC UNITS, SYMB0I5, AND REFERENTS 



^Ht THIC 



Quantity 


Metric Unit 


Symbol 


Useful Referents 


Length 


millimetre 


t 

.nun 


\hicicnessof(limeorp^i)er 
dip wire 




centimetre 


'cm 


Width of paperclip 


/ 


metre 


m 


Height of door about 2 m : 




i[ilometre 


un 


u-nunuie waiKing oisunce 


Area 


square . | ^ 
centimetre 

.9 


* 

2 

cm 


Area of this space 




square metre 




Area of card table top 




hectare 


ha 


FbotballTield including sidelines 
and end zones 


Volume andi 


millilitre 


ml 


Teaspoon is 5 ml • * 


Capa^ty 


litre 


1 


^ — ^ — , 

A little more than 1 quart 


0 

S 

' 


cubic 

cennmein! 


cm 


VnliimA AT fnii /vtnfsSflAl' 
Y uiuniv vi 11118 wiiiauict 

FH 

o 


1 


cubic metre 




A little more than a cubic yard 


Mass 


milligram 


mg ' 


Apple seed about 10 mg, grain of 
salt;img 




gram 


gj ^ 


Nickel about 5 g 


" ^- . 

r 


icilogram 




Webster's Collegiate Dictionary 


i . 


metric ton 

(1 000 kilograms) 




Volkswagen Beetle 
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Tabid 1-a 



METRI(^ PREFIXES 



f 







,/ I 


Multiples and 
Submultiples 


PreDxei ^ '/ 


/ ■ • 

Sypboli 


1000000 = 10^ 


iMa(mYg'i) 


M 


< ^looo'=lo^, 


' kilolklfo) . 




100 = 10^ 


' hecto(h(flt'to) 


h 


10 = 10.' 




di 


BaieUnitlslO" 






0.1 = 10 ' 


* 

deci (des i) ' 


9 

d 


0,01 = 10"^ 


(^nti(iSn'tl) . 


c 


< 0.001 = 10"^ 


miilii(mllT) 


1 m 


. 0.000001 = 10'* 


micro (rotlcro) 

* 




1 


Table 1-b 


r 


' • 




4 . 
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LINEAR MEASUREMENT ACTIVITIES 
, Metre, Centimetre, Millimetre 



/ 



I. THE METRE (m) 



2. Hold one arm out straight 
at shoulder height. Pbt 
( the metrftstick along this 
- am until the end hits' the 
end of your fingers. Where 
is trie other etjd of the 
. metre stick? Touch your- 
self at that end. I 



THATISHOWLONGAMETREIS! 




FW VOCATIONAL EDUCATKM 



A. DEVELOP A FEELING FOR™ SIZE OF'A METRE 

•' .JESck up one of the metre 

sticks and stand it up on the 
. floor. Hold it in t)lace with 

one hand,. Walk arotind the 

stick. Now stand next to 
■ . ' the stick. With your otjie- 

hand, touch yourself where 

the top of the metre stick' 

comes on you. - 



THAT IS HOW HIGH A METRE IS! 




.ERIC 




3. Choose a partner to stand 
at your side. Moveapjirt ' • • 
so that yqu can put one 
endof'ametre\stick.on 
* your partner's shoulder 
and the other end on 
yotir shoulder, Look at 
the space between you. ^ 

'THAT IS TflE WIDTH OF A METRE 



B. DEVELOP YOUR ABILITY TO ESTIMATE IN METRES 

' Now you will improve your ability to e&timijte in metres. 
Remember where th^ length and height of a metre was on your 
. -• 'bcdyr 

For each of the following itepis; 

E&timat^ the size of the items and write your estimawin the 
' ESTIMATE column. Measure the size with your nSetre stick 
and write the answer in the MEASUREMENT column. 




Decide how close y our estimate was to the actual measure. If 
your estimate was withjn 25% of the actual measure you are a 
"Metric Marvel." 



i. Height of door knob 
i[om floor. 

2/Heightofdoor. 

3. Length of table. 

4, Width of tablK^ 

5. Length of wall of -\ 
this room. 

6, Distance from 
youftowall. 



' Howaose 

Estiipate MBasur^mipnt, Were You? 
(m)- (m)' 



"7 -~ 

Exercise 1 . 

(contiiiutdoniwitpiif) i i 



fi. THE 



V 

t 



(m) 



' lit. .TH^MILLrtiETRE 



(mih) 



1 1 1 



^ * There are,l00 centit^^^tres onf'.metr?. If ther^arp,4 mefre^sand 
S^entime|j;esi you write 403 cm ( (4 k 100 cm) + 3 cm = 4^0 cm ' 

.•^Scrajvr- . . . ' , 

/•A, ■DEVELOP A EALING FbR'THE SIZE.OF A GENTIl^TRfi 

f , 1 . y Hold ,ij]!rflietric riiler against the width of your .thumlinail. 
. Ho^ywjd'^is'lt? ^- . cm - 

rr ';2- /Nfeteure your thumt| from'thefirst.joinno' the end.,V ;^ 
3. Use the metric mler to find the w'idui of ypyr palm, ; • 



\ 



cm 



. ; 4; . Measure, your index or pointing fihge^ How lon^ is it? 



cm 



^ ^ , 5. ^^asu'M^our wrist with a tape measure. What is the distance 
; ' Wiidit? ' " cm - ,- \ 

• » 6. ' Usetthe tape measure to find your waist size; ,_; cm 

B'. develop \jOUP^ ABILITY, TO ESTIMATE IN CENTIMETRES ' 

You areSbw ready' to estimate, in centimetres. For each of the 
.followirig items, fodow the procedures used for estimating in 



metres. 



1. Leflflh of a p^per 
clip. • V . 

2. Diameter (width) 
of a coin. 

3. Width of a 
p\)stage stamp. 

4. Length of a 
. pencil. 

5. Wdthofasheet 
; of paper. 



■ ' . HowClose 
E&timate Measurement Were You? 

j(cm) (cm) 



There are 10 millimetres in one centinpfrf". When aVasuremeilns' 
2 centimetres and 5 millimetres, |ou write 25 mm^[(2 x 10 raft) 
+ 5.mm = ^0 mm i 5 mm] . - There are 1 0*00 mm- in 1 m. 

■ ^' . ■ 
A. DEVELOP A FEELING'FOR TI^ESIZE OF A MLLIMETRE ' 

■. ' /Using a ruler marked in millimetres, measure: 



.1. T,hicjcnes5 of a paper clip wire. ' . 
'2. , • Thickness^ your fingernail. 
3. . Width of your fingernail. ... 

4. Diameter (widthjof a coin. . '• 

5. Diameter (thickn'essj'of your pencil. 
„ 6../ Width of a pbstage stamp.' 



_ rara 
_ mm 

_ mih 

J mm 
' _ ■ 

-""mm 



B, DEVELOP YOUB ABILITY TO ESTIMATE IN MILLIMETRES 

You are now ready to-estimate in millimetres.' For each of the 
following items, follow the procedures used for estimating in 
metres,, 

HowClose 

Estimate -Measurement Were You? 
(mm) - (mm) 

1. Thjclpessofa 
nic 



06' 
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2. Diameter (thickness) 
of a bolt. 

3. Lengtliofabolt. 

; i> Width of a sheet 
' ^ 1 of paper. 

5. ^hknessofaboard 
' or desk top. ^ 

6. Thickness of a-i'vo 
0 button. ,' ■ , 



y 



A 



Exercise 1 



AREA MEASUREMENT.ACTij^lTlEg' 

Scjuare Centimetre, Square Metre . \ r. 



' ' . - 5 



WHEN YOy DESCRIBE m A^EA OF SOMETHINC^^U ARE 
SAYING HOW MAWY SQUAltfs OF A GIVEN SIZE IT TAKES TO 
COVER JHESIj^RFACE; 

,1. tHE SQUARE CENTIMETRE (cra^) ' " 

A. , DEVELOP A FEELING FOR ArSQUA^ENTIMETRE , J 



1 . 'Take a clear plastic grid, or use the grid on page 6! ' 

2. Measure the length and width of one of fheses^all^ 
squares with jmtmetre ruler. 

THAT 19 ONE SQUARRCENTM^RE! 

3. 'Place yout fingernail over the grid, About how mani' • 
squares does, it talte to cover your fingernail? 



4. I^ace a coin over the grid. About how mahy squares 
does it take to cove^^e coin? cm^ / 

5. Place a postage stamp over the grid. About how many 
squares does it take to cover the postage stamp? 

,2 



.cm* 



it. Place an envelope over thief grid. About how many / 
squares does it take to cover the envelopfe? 

cm\ 

7. Measure the length and width of the envelope in centi- 

' metres. Length^ cm: width m. 

l\ Multiply to find the area in square centimetres. ^ 

cm X i,cm - _^ cm^ . How 

close are the answers you have in 6. and in 7.? 
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B. DEVELOP YOUR ABILITY TO ESTIMATE IN SQUARE ' 
CfiNMTRE^ ' ■ 

Yotf^ar* now ready to develop jjour ability. to estimate ■ 
■ in square centimetres. 

' ' Remember the size pf a square ^ntim^tre. -For e^h of the 
following items, follow the procedures used for estimating inr ' 
metres. ' ' * ' 

t,, • . . --^ . ' ^ , " How abse 

Estimale- Measurement Were You? 



J 



'I! 

ill 



1. Irtdex card. 

2. BookcoveL" 

3. Photograph. 

4. lijdDW pane or V 
desktop) 




-4^ 



r 



n. /THE SQUARE METREK) 



at ' 



A. DEvij^^P A FEELING FOR A SQUARE METRE 

1 . Tape four metre sticks together to maks a square whict) 
; ' is one metre long and one njeti;e'wid|. ' ^ 

2. Hold thesquare up with one side on the floor to.see how 
big it is.' 

3. Place the square on the floor in a comer. Step back and 
' look. See how much floor space it covers, 

4. Place the square over a table top or desk to see how 
much space i't cov^ 

5. Place the square against the bottom of a door. See how 
muqh of tH^iioor it covers, How many squares would it 



take tO($over the door?- ' 



m' 



THIS IS HOWBIG A SQUARE METRE IS! 



\ . Exercise 2 

(continued on next pi^e) 

'l5 



'B, DEVELOP YOUR ABILITY TO ESTIMATE IN SQUARE . 
METRES > * ■ . • \f' 

\^tnovi ready to estimate in square metres, follow the ' ^ 
procedures used for estimating in metres, /' , 



1/ Door. 

t . 

2. JuUtoof^ 
• newsf)aper. 

3. Chalkboard or 
bulletin board. 

4. - Floor. 

5. ' WalL /. 



6. - Wall chifft or poster. 

7. Side of fOe cabinet. 



"J 



, ' ' yHowaose 

Estimate Measurement ^re You? 

(m^) (m^) ■ 




\ 



7 



r 
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VOLUME MEASUREMENTlCTiyraES^ . 

Cubic'Centimetre, Litre, Millilitrie, Cubic Metre 



I. THE;CUBICCENTIMETKE(cm^) " 




7 



♦ 1* 

r 



A. DEVELOP A FEELING FOR THE CUBIC CENTIMETRE 



\ 



Ji, Pick up a cdored plastic cube, ifeasuie its lengtl!, 
: h^|ht,andwidth in centimetres. < 

IS ONE CUBIC CENTIMETRE! 
2. Find the volume of splaStiditre box. |' 

a. Place a ROW of cut)es against the bottom of oJITside 
, * of th^yx. How iiiany cubes fit in the mi 

b. Plkce another ROW of cubes ag£unst an ad/ining side 
, of the box., Ho w many rows fit inside the box 

to make one layer of cubes? ■ 

How many cubes in each K)w?::___ 

HoWmany cubes in the layer in the bottom of the 
box? ,11 



B. DEVELOP YOUR ABILITY TO ESTIMATE IN CUBIC 
CENTIMETRES . * . 

You are now ready to develop'your aliility to estimate 
in cubic centimetres. , ' 

Remerraet the size of a cubic centimetre. For each of 
the following items, use the procedures for estimating in 
metres, v 

' ^ . Howaosc 



^ 1. Index card file 
J^x. .' 0 



/ 



\ 



2.' Fieezeir container. 
\3. Paper clip'^ox.. 
4. Box of staples. 



Estimate 


Measureiwnt 


(cm^) " (cm^) 












/ 



c. Stand a ROW^ cube? up^igainst the side of the box 
How\many LAYERS would fit in the box? 

Ho^many cubes in each layer? .J « , 

How many cubes 'fit in the box altogether? 1 

. THE VOLUME OF, THE BOX IS CUBIC, 

CENTIM|rRI!S. , _ 

d. Measure the length, mdth^A height of the box in ' / , 

centimetres, Length > j ' cm; width .cm;' 

height ' c m. Multiply these numbers to find ' 

ttie volume in cubic centimetres. 



n. " ME LURE (1) 



I 



A. ^DEVELOP A FEELING FOR A LITRE' 



.cm X .cm X cm ■ 

Are the answers the s^me^n c.and d.? 



cm' 



1,- Take a one litre beaker and fill it with water. ^ 

^ 2. Pour the water into paper cups, filling ea(!h as full as you 
'Usually do. How many cups do you fill? • 

THAT IS HOW MUCH IS IN ONE LITRE! 

3. Fill tHeliti|container with rice. ^, ^ » 

^ THAT IS HOW MUCH IT TAKES TO FILL A ONE ' 
LITRE CONTAINER! » . | ' 
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, ' " a,' > DEVELOP yOUR ABILITY TO ESTIMATE IN LITRES 




' ,/ ' nowjejjdy to develop your ability to estimate in ) 
. , ifi^Ktres. Towiket»^oandone-h^^^^^^ 

, ' , 2^ litres 
: . V ' ; 'litre. To wnt^wo arid three-fourths litres, you write 

I - 2.751, or 2:75 litres. ^ - . -i' 

For each of .the following items, use the procedures for 
. . 'estimating inmetres. , ^ 

/ ■ ■ J 

: ■. ■ ■ , i 



B. -DmLOP Y^R ^ll^lif TO ' 

■ YpUrare now ready to estimate in raillilitres. Follow the, 
> procedures used for kim^iting metres. , — ^ ' 



HowClose 

Estimate , Measurement l^ieYoii? 
' (ml)*' (ml) \ ' . 



% ' . ' I '■' Medium-si2e 
''^ !<■ / fi:eezeF container. 

^""^ir^ Large freezer 
P 'container, i 



" HowClose 
Ustimate Measurement Ve You? 

(1) (1) 



1. Small juice can, 

2. Pajpercuportea 
. cup. ^ 

3. |6oft drink can. 

4. ■ Bottle. ' 



; Small freezer 
\ container. 

', 4. ■ : lottle or jug. . ^ 

m. iTHE MILLlLITIlE(ml) ' • ■ 

%mm 1 000 raillilitres in one'litrflTl OOoil = IJitre. Half 
.a Htre'js 506 miliilitres, or O.SIitre = 5m/ 

, A. - DEVELOP A FEELING FOR A MILLILITRE 



, IV; THE CUBIC MBr?|(in') 



( 



f 



\. , DEVELOP.A FEELINC FOR A CUBIC METRE 



7 




1. Examine a centimetre cube. Anything which holds ^ 
1 cm^ holds 1 ml, 

' . ' ■ ■ V 

2. Pill a 1 millilitre measuring spoon witl\ rice. Empty the 

. spoon into your hand. CariiTully pour the rice into a 
. small pile on a she^t of paper. i,' 

TH^T IS HOWMUCH ONE MILLILITRj^! 

3. Fill the 5 ml spopWith rice. Pouijie rice into another 
pile oh. the sheefof paper. ' ) 

■ T^AJ IS 5'MILLILITRES, OR ONE TEASPOON! 

4. Filfthe 15 ml spoon yith rice, Pour tl)e rice into^ third 
pile on the paper. 

IS 15 MILLILITRES, OR ONE T.ABLESPOON! 



r ", I. Place a one metre square on the floor next t^thewaO 

2. •^asureametretJPthfiN^^ 

3. "Picture a box thmwoulhit into thai space. 
, ' / THAT IS THE VOLUME OF ONE CUBIC METRE! 

. B, DE VEL0i> YOUR ABIlTtY TO ESTIMATe'iN qjJB^ METRES 
^ For each of the following items, follow the estimating proced- 0 




ures used before 



1. Office desk. 

2. File cabinet. 
' 3. Small room. 



HowOo^e 



Estimate Nfeasurement Were You? 
V) (m^)* 
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, MASS (WEIGHT) MEASUREMENT ACTIVITIES 
•'Kilogram, Gram 



6 



' The mass of an object is a measure of the amount of matter in the 
object. This amounNsi^alwaye the sa^e unless you add ot subtract soqje 
mattenrom the object. Weight is the term that most people use ;vjien 
I'they mean mass. The weight of an object is affected by gravity; the 
' mass of an object is not. For ejfaraple, the weiglit of person on earth 
.might be 120 pounds; that same peWin's weight on the mdbn woulcl be 
' 20 pou^lds. This difference is becaus^ the pull of gravity on>the moon 
is less than the pull of gtavijy on earth. A person's mass on the earth , 
and on the moon would be the same. Th'e metric system does not 
measure weight-it measures mass. We will use thi term mass here. 

The symbol for gram is ig.' ^ , ^ 

♦ 

. The symbol for;kilogram is kg. ■ ' ' 

\ \ ' - 

■ There are 1 000 grams in one kilogram, ^1 000 g =•! kg. 



Hal^a kilogram can be vyritten as 500 
A quarter of a kilogram can be writter 



L 0.5 kg 
as|lB0g,or0.25kg. 
_ Two and three-fourths kilograms is written as 2.75 kg. 

7 

^ I. THEHLOGRAM(kg) . 

■ DEt'ELOP A FEELING FOR THE MASS OF A KILOGRAM 

Using a balance or scale, fj^d the mass pf the items on the table, 
Before you find the mass, notice how heavy the object "feels" 
and comwreit to the reading on the scale or balance. 





) < 
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1. 
2. 

3. 
4. 

\ 



1. 
2. 
3. 

4. 
•5. 



kilogram box. 
Tejitbook. 
Bag of sugar. 
Package of paper. 
Your own mass. 



Mass 



■A' 



DEVELOP yOUR ABILITY TO ESTIMATE IN KILOGRAMS 



For the^followii^ items ESTIMATE the|iass of the;)bject in 
kilograms, then use the scale or balance to find the exkt mass 
of the object. Writ^Jexact mass in th«pASUREMENT 
column. DeterminVnWttoselfoS^^ 

^ 1 How Close 
Estimate Measurement Were You? 



Bag of rice. 



Bag of nails. 

Large pursej)r 
briefca^ 

Another person. 

A few books. 



Exercise 4 

(continued on next page) 



' A. DEVELOP A FEELING FOR A GRAM 



;,' Take a colord plastic cub^^]^i0.4[op^^^ 

Shake the cube iff ysiirtiffmas if shying dice! Feel the 
. pressure on yoiir h^nd when the cubeMsln motion, then* 
■ '.whei/itjs not 'in motion.. ' ""^ ' 



v., 



THiTISHOtV-HEAVYAGRAMIS 



2. / Jt^j^econd cube and attach it to the fiist,. Shake the 
cubesmllrst one hand and thenihe othePhand; rest^ 
the cubesjiiear the tips of your fingers, moving your 
hand up and down. 

, THATISTHEMASSOFTWOGRAMS! 

3. Take five cubes in one hand and shake them around.- 



THATlSiTHE MASS OF FIVE GRAMS! 



-B. ■ DEVELOP YOUR ABILITY TO#lMATE IN GRAMS 

• You are now ready to impjoye your ability to estimate in ' ■ 
■■ ,graitis. Rememl)er how heavy*the 1 gram ^be is, how heavy : ' 
the two ^am cub^re, and how heavy thufive.gTam cub'es / 
^e. For each^f the follo^ig items;tollo\« 'the proceduies ' 
used for estimating in kilograms. , • . 



1. Two thumbtacks. 
2: Pencil. 

t 

3. Two-page letter 
■ and envelope. 

4. Nickel. 

5. Apple. • 

6. Package of 
^ margarine. 



' How Close 
Estimate Measurement Were You? 



4v 



ri 
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'TEMPERATURE MEASUREMENT ACTIVITIES 
Degree Celsius 
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I. DEGREE CELSIUSfC) 

Degree Celsius (C) is the metric measure for temperature, f ^ 
'■ A.' DEVELOP A FEEic FOR DEGREE CELSIUS 




■2. 



Take a Celsius thermonieter, Look at tlie marks on it. 



Find 0 degrees. 

WATER FREEZES AT ZERO DEGREES CELSIUS (0°C) 

WAtER BOILS AT 100 DEGREES CELSIUS (100°C) 

Find the temperature of the room. °C. Is the 

•room cool, warm, or about right? ^ , 

Put 'some hot water from the faucet into la container. 

"Find the temperature. JC. Dip Vour finger • 

■ quickly, in and out of the water. Is the water very hot, 

hot, or just warm? 

Put some cold water in a container with a" thermometer. 
Find the temperature. °C. Dip your fi:\ger into 



the water. Is it cool, cold, or very cold? ^ | . . 

i Bend your arm with the inside of your elbow around the 
" bottom of the thermometer. After about three minutes 

find the temperature, "C. Your skin tempefa- 

ture is not as high as your body tempwature. 

NORMAL BOIjY TEMPERATURE IS 37 DEGREES ' 

CELSIUS (3fC). 

AFEVBRIS39°C. 

A VERY HIGH FEVER IS 40°C. ; 



DEVEtOP YOUR ABILITY TO ESTIMATE IN DEGREES 
CELSIUS 

For each item, ESTIMATE ind write down hSw many degrees 
Celsius you think it is. Then measure and write the MEASURE- 
MENT. ^See how close your estimates and actual measure- 
ments are. 

Wow Close 
Estimate Measurement Were You? 

Mx some hot and 
cold water in a 
container,. Dip>your 
finger, into the 
water. 

Pour rOut some :f 
the water. Add some 
hot water.' Dip yout 
finger quickly into 
the water. . 



3. ' Outdoor tempera- - 

ture. 

4. Sunny window sill. 

5. Mixoficeandwftter. 

6. Temperature at 
floor. 

7. Temperature at ^ ^ 
ceiling. 
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UNIT 




OBJECTIVES 



The student will recognize and use the metric 
terns, units, and symbols used in this occupa- 
tion. 

• Given a metric unit, state its use in this 
occupation. 

• Given a measurement task in this occupa- f 
tion, select the|pi)ropriate metric unit , 
and measurement tool. 



SUGGESTED TEACHING;SEQUENCE 



1. Assemble metric measurement tools (rules, 
tapes, scales, thermometers, etc.) and 

. objects related to this occupation. 

I 

2. Discuss with students how to read the 

tools. 

t » 

3. Present and have students discuss , , 
Information sheet 2 and Table 2. 

4. Have students learn occupationally- 
related metric measurements by complet- 
ing Exercises 6 and 7. 

5. Test performance by using Section A of ■ 
"Testing \fetric Abilities." 



METRICS IN THI^OCCUPATIQN 



/ 



Changeover to the metric systeiit is under waj>u Large corporations are allwiy using ' 
metric measurement tbjcoinpete in the world marki. The metric system has beelii used in 
various parts of induaimJ and scientific communities for years., Legislation, passed in 
1975, authorjzM an^orderly transition to use of thelnetric system. As businesses and 
industries make this metric changeover, employe/ vill need to use metric measuremetlt 
in job-related tasks. 

V 

Table 2 lists those metric terms wljich are most commonly used in this occupation. 
These terms are replacing the measurement units used currently. What kinds of job- 
related tasks use measurement? Think of the many different kinds of measurements you 
now make and use Table 2 to discuss, the metric terms which replace them. See if you 
can add to the list of uses beside each metric term. 

■ ■ ) , 



\ 
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MRTRIC UNITS FOR THEATRICAL COSTUMING 




^'-^antity ^ 


Unit ^ ♦ , 


^ Symbol 


Use' I* 


i Length' 

if; 


millimetre 


. m ij 


i^raning paper QunenftiunBi asaiiiiB urawii w wjuk^ /. 
button thickness; button spacing.^ 


A 


centimetre 


— ^ — 

cm ' 


Fabric width; patterns; actor's measurements; 
ironing boaid^ work tables; seam and dart lengths; 
zippers; desip ; shoe sizes. /J 




metre - 

'■ ' '.' — 


^m- 

'J 


Fabric yarn, thread, and tape lengths, » 


i ■ ,i ,./ 


square centimetre 

t J, 


cm 


Sketch paper; pattern paper. . 

— — 


square metre ' 


'■ — 


Fabric; actmg space; work space; ^rage area. 


Volume/Capacity 


mjllilitie 


c? ml, 




Water; cteaning'fluid; dye solutions; filling steam 
and mangle irons; sewing machine oil; sprays. 

T ■ 




litre 


1 






cubic metre / 




* ^Storage and shipping space. 


Matt 

1. 


gram^ 




Period and dance costumes; ihoes;weapons;iron; 
portable costume racks; dry chemicals; heavy sewing, 
machine lubricant; pins; shipping charges. 


kilogram 


kg 


■ •- 

DflutiOR or Concentrates 


panu per uuc 




Mliing rate of powdered dye to liquid. 




millilitres per litre 


ml/1 


Mixing rate of liquid dye concentrate to liqui^ 


« Temperature 


degree Celsius 

i* 


"C 


Pressing ; mixing and using chemicals and dye 
solutions. ! 
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TRYING dUT METRIC UNITS 



V 



To give you practice with metric units, first estimate the measure- ' 
ments of the items below. Write down your best guess next to the item. 
Then actually measure the item and write down your, answers using the 
, correct metric symbols. The more you practice, the easier it will be, • 






Estimate 






16. Milk container 




• 












Estimate 


Actual 


1 **W lyjfC iiUU 


^■ Small box or package 






Length 

1. Pahn width 




I 

1 1 


19. Pin box 




1 


. 2. Hand span 






20. Soft drmk can 






3. Your height = 






1 

21. Coffee cup 


^ 




4. Length of shears ^ 




/ 


22. , Steam or mangle iron reservoir 




\ 


5. Index cank' 






Mass 

23, Textbook' , 




y 


6. Length of your aim 






/ ^7. Length of cutting table 






\ 

24. Nickel \ 






8. Length of pants inseam 








25. Yoursel/ 




ft ■ ■ 


9. Width of shoulder 




> 




26. Bolt of fabric ' \ 


V— — 




Area 

10. Desk top 






27. Box of pins 






28. A litre of water (net) 






11. Area of cutting table 


t 


\ 


12. Workroom floor • 






Temperature 
29. Room 






13. Sheet of paper 






30. Outside ^ 






14. Piece of fabric • ' • 






31. Hot tap water,. 






Volume/Capacity 

15. Measuring cup (metric) 


t 


1 • 


32. Lighted stage during rehearsal 







) 
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COSTUMIItG WITH METRICS 

' It is important to loipw what metric measurement to use. 
what measurement to use in the following situations. 



Show 



"i 

. 1. Dimensipns of drafting paper 

i- 



2. Temperature .of dye's^lution 



3. Length of fab^C 
' •• 4. Actor's shoe length 



5.' Hem length 



6. Mass of breastplate 



I Width of fabric 



8. Mass pf box of pins 



9.. Height of man's hat 



10. Quantities for mixing dye solution 
from powder 



Size of your waist 



'' 12.' Volume of sewing machine oil 



13. Amount of fabric for Elizabethan gown 



14. Length oli'jn inseam 



1 



I5. Riseofastep 



16. Area of an acting space 



17. Area of window 



18. Mass of total costume ' 
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19. Capacity of storage cabinet 



20. Shoe heel height 
' -21. Capitity of button box 



22. ; Temperature of water in washing 
.machine ' '* 

-^-v^ 




UNIT 




btUEcnvE 

The student will recognize and use met- 
ric equivabts. 

• Given a me#ic unit, state an equivalent 
in a larger or smaller metric unit. 




SUGGESTED TEACHING SEQUENCl 



1. Make available the Information Sheets 
(3 • 8) and the associated Exercises 

(8 -14), one at a time. 

2. As soon as you have presented the 

. Information, have the students complete 
each Exercise. 

/ 

3. Check their answers on the page titled 
ANSWERS TO EXERCISES j\ND - 
TEST. *' ' 

4. W performance by using Sections of 
i- 'Testing Metric Abilities." 



METRIC-METRIC EQUIVALENTS 
Centimetres and Millimetres 




1 2 3 4,5 6^ 





1 2 3 4 5 6 



Jook at^he picture of the nail next to the ruler.' The nail is 57 mm long. This is 5 cm + 
Tftere are 10 niin in each cm, so 1 mm = 0.1 cm (one-tenth of a centimetre). This means 
7 iiim = 0.7 cm, so 57 mm = 5 cm + 7 mm 



7 mm. 
that 



= 5cm+0.7cm' 

= 5.7 cm. Therefore 57 ram is the same as 5.7 cm. 



Now measure the paper clip. It is 34 ram This is the same as 3 cm ■ 



millimetre is 0.1 cm (oncjf nth of a centimetre), 4 mm = 
34 mm = 3 cm + 4 mra 
=. 3cm + 0.4cm 

= 3.4 era. Thisraeansthat34mmisthesameas3.4^ra. 



.mm. Since each 



..cm. So, the paper clip is 



. 1 

Now you try some. 

a ) 26 rara = 
■ b) 583mm 
' c) 94mra = 
d) 680mm = 



Information Sheet 3 



.cm 
, cm 
,cm 
.cm 



^ e ) 132 mm = 
f) 802mm = 



g) 1 400mm =, 

h) 2307mm =. 



, cm 
era 
cm 
era 
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jietres, Centimetres, and Millimetres 

There are 100 centimetres in one metre, Thus, 

• 2m' 2xl00cm« 200cm, 
- 3in« 3)[100cm' 300cm, 

8m' BxlOOcm- 800cm, * 
36 m " 36x 100 cm -3 600 cm. 

There are 1000 millimetres in one metre, SO • 

2m» 2xl000mni- 2000mm, . 
3m» 3xl000mm" 3000mm, 
6m' OxlOOOmra" 6000mm, 
24m'24xl 000mm'24 000mm 

From your work with decimals you should know that 

one-half of a metre can be written 0.5 m (five-tenths of a metre), 
one-fourth of a centimetre can be written 0.25 cm , 
(twenty-f^ve hundredths of a centimetre). ^ , 

This means that if you want to change three-fourths of a metre to 
miihmetres, you would multiply by 1 000. So 

0,75 m = J,75x 1 000 mm 
75 

" » joo"^ 

■ . 1000 
= 75 X 100 

= 75x10 mm 

' 750 mm, This means'thal 0,75 m = 750 mm, 
: 

Information Sheet 4 

Fill in the following chart, ^ 
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metre 


centimetre 


millimetre 


m 


cm 


mm 


1 


100 


1000 


2 


200 




3 






9 










5 000 


.74 . , 






0,8 


80 




0.6 




600 




2,5 


. 25 






US 




. 639 
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Millilitres to Litres 

There are 1 000 millilitres in one litre, This means that 



1 



2 000 millilitres is the same as 2 litres. 

3 000mli8the,s^eas3litres, 
a 

4 000 ml is the same as 4 litres, 
12 000 ml is*thesameasl2 litres. 



Since there are 1 OOO'millilitres in each litre, one way to change mUli' 
litres to litres is to divide'by 1 000, For example, 



Or 



1000 

1000 ml 'tTO litre 'llitre' 



2000 ml 



litus ' 2 litres. 



And, as a final example, 

' 28 000 
28 000 ml '-j^ 



litres" 28 litres,* 



What if something holds 500 ml? How many litres is this? Thi&is; 
worked the same way, 

litre ' 0.5 litre (five-tenths oi a litre ). So 500 ml 



500ml-i(__ 
ii, ' is the same as one-half (0.5) of a litre. 



Change 57 millilitres to litres, 



57 ml H^-i: litfe ' 0,057 litre (fifty-seven thousandths of a 
litre), 'I/'-., 
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Now you try some. Complete the following chart. 



millilitres 


litres 


(ml) 


(1)' 


3000 


3 


6 000 ■ 






8 


U 000 








300 , 


0.3 ■■ 


■••700 






0,9 


.• 250 






0,47 


275 ; 
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Litres to. Millilitres , 

■ , ..• ■■ 

What do you do if you need to change litres to millilitres? Remember, 
there are 1 000,mil!ilitres in one litre, or Mitre = 1 000 ml. 



So, 



2 litres = 2 x 1 000 ml = 2 000 ml, 
7 litres = 7 x 1 000 ml = 7 000 ml, 
13 'litres =13 x 1 000 ml =13 000 ml, 
0.65 litre. = 0.65 x 1 000 ml = 650 ml. 



Now you try some. Complete the following chart! 



Information Sheet 6 



litres 
1 


millilitres 
ml' 


8 


8000 


5 




46 






32000 


U 




0,53 






480 
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Grains to Kilograms 

There are 1 000 grams in one kilogram. This means that 

2 000 grains is the„same as 2 kilograms, ( . , 
5 000 g is the same as5kgj ''' 
700 g is the same as 0.7 kg, and so on, 

i To change from grams to kilograms, you use the same procedure for 
changing from millilitres to litres. 



..^Try the following ones. 



Information Sheet 7 




{tuns 

% 


kHoframs 


4 0O0 


4 


9 000 










8 


I'm 
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Kilograms to Grams 

To change kilograms to grams, you multiply by 1 000. 

4 kg=,4 xl 0005= 4 000g, 
23 kg = 23 xl 000g = 23 000g, 
0.75 kg = 0.75 xl 000 g= 750 g. 



Complete the following chart. 



Information Sheet 8 
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kilograms 
kg 


grains 
% 




7 000 


11 1 






25 000 


0.4 . 




0.&3 






175 



Changing Units g/t Work 



Exercise 13 



Some of the thingsyou use in this occupation- may be measured in 
different metric units. Practice changing each of the following to 
metric equivalents by completing these statements. 

41 



a) 500cmofyami8_ 

b) 250 ml of water is 

c ) 60 mm hem is 



d) 0.5 kg cutting shears is, 

e ) 30 cm of lace is 

f ) 40 g thimble is _^ 



cm 
% 

mm 



g ) 500 ml of machine oil is 

) 4 cm needle is 
A) >I.6m body height is 

j ) 0.5m2'T5fi}bricis 

It) 2 litres of wto^ 
I ) 30 em cutting shears'is_ 
m) lOmofelasticis , ■ 



n) 20 mm diameter button is 
o ) 290 mm drafting paper is _ 



. mm 
, cm 
, cm 
'ml 
itini 
cm 
cm' 
cm 



2 
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UNIT 



i OBJECTIVE 
The student will recognize and use 
' instruments, tools, and devices for mea- 
surement tasks in this occupation. 

• • Given metric and Customary tools,, 
instruments, or devices, differentiate 
between metric and Customary. 

• ' Given a theatrical costuming measure- 

ment task, select and use an appropriate 
" tool, instrument or device, 

• Given a metric measurement task, judge 
the metric quantity within 25% and 
measure within b% accuracy. 



SUGGESTED TEACHING SEQUENCE 

1. Assemble metric and dustomary ' 
measuring tools andf evices (rules, 
scales, °C thermometer, wrenches, 
measuring cups, tapes, hem gages) 
and display in separate groups at. 
learning stations. » 

2. Have students examine metric tools and 
instruments for distinguishing character- 
istics and compare them with Customary 
tools and instruments. 

3. Have students verbally describe charac- 
teristics. 

4. Present or rnake available Information 
Sheets. ' -'^ 

5. fJibc metric and Customary tools or 
equipment at learning station. Give 

' studenJ^Exercises 15 and 16. 

\ Te J performance by u^ing Section C., 
.of'T^esting Metric Abilities." 



-I 

SELECTING ANDUSM. 
mfm INSTRUMENTS , TOOLS AND DEVICES 

Selemg an improper tool'or misreading a gage can result in a failure to obtain fit and 
maintain style, drape and line. For example, cAstruction of a period shirt with a 40-inch . 
neck instead of 40-cm Wk will result in a waste of time, effort, arid materials. Here are \ 
some suggestions: 

1. Find out in-advance whether Customary or metric units, tools, instuments, or 
products are needed for a given task. 

2. Examine the tool or instrument b^fore using it.. 

3. Hie metric system is a decimal system. Look for uQits marked off in whole 
numbers, tens or tenths, hundreds or hundredths. 

4. Look for metric symbols on the tapes or gages such as m, mm, kg, g, kPa. 

5. Look for decimal fractions (0.25) or decimal mixed fractions (2.50) rather 
than common fractions (3/8) on tapes, rules, and gages. ^ ' 

6. Practice selecting and using instruments and devices. 

7. • Don't force bolts, wrenches, or other devices which are not fitting properly. 

8. " Practice selecting and using tools, instruments, and devices.. 



\ 



V 
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WHICH TOOLS FOR THE JOB? 



MEASURING UP IN COSTUMING 



Practice and prepare to demonstrate your ability to iHentify, 
select, did ute metric-scaled tools and instruments for the tasks given 
below. You should be 'able to use the measurement ^ols to the appro- 
priate precision of the tool, instrument, or task. 



Select and demonstrate or describe use of tools, instruments', or 
devices to: 

1. Mark a hem to be 10 cm from the floor. 

2. Stitch a garment side seam to be 5 cm smaller than it akeady 
is. 

|. Estimate the cost of a heavy brocade fabric to construct an 
f Italian Renaissance gown. 

4. Measure an actor for a fitting. 

6. Measure and cut a pattern for a finger tip length cape. 

* - 

. 6. Determine the length of a storage rack in your costume shop 
so you can hang 30 Greek costumes. 

7. ' I^pare and mix a dye solution needed to dye tights. 
' 8. Alter the waistband on a pair of men's trousers, 

9. Measure and press mark an even hem allowance. 

10. Select a zipper for a costume. 

11. Measure even spaces between tucks, buttons, snaps, am 

12. Determine stitch size. 

13. Measure the length of a dart. 



For the tasks, below, estimate llie metric measurement to within ' 
25% of act^ measuniment, and verify the estimation by measuring to 
within 5% 01 actual measurement. 




Estimate 


Verify 


fl Pants' inseam length 

^ . 






2. Number of machine basting stitches 
per centimetre 






3. Zipper len^ 






4. Hat size 






5, . Length of hem tape 




■ 


6. Buttonhole size 






7. Width of hem 


* > "l 




8. Sleeve length 






<j. Lengui 01 sasn cora ac waisi 






10. Distance betweenJbuttons on shirt 






1 iriiSlfgth and width of a piece of ^-j' 
fabric: ' ' <J 

■ a. lengin 


'*? 

T 1 




b. width 






12. Volume of cleaning fiui4 in a 

partly-filled container 
y ^ 






13. Mass of a large headpiece 




/ 


14. Width of seam allowance 

/ 


f 
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UNIT 




OBJECTIVE , 

The student will recognize and use metric 
and Customary units interciiangeably in order* 
ing, selling, and using products and supplies in 
this occupation. 

• Given a Customary (or metric) measure- 
ment, find the metric (or Customary) 
equivalent on a conversion table/ 

• Given a Customary unit, state the re- 
placement unit. 



SUGGESTED TEACHING SEQUENCE ■ 

1. Assemble packages and containers of 
materials. 

2. Present or make available Information , 
' Sheet 10 Ind Table 3. 

3. Have students find approximate metric- 
Customary equivalents by using 
Exercise 17; 

4. Test performance by-using Section D of 
"fasting Metric AWitie^ ' ' 



ERiC 
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METRIC-CUSTOMARY EQUIVaIeNTS 



During the transition period there will be a need for finding equiWents between, systems. 

Conversion tables list calculated equivalents between tli^ two systems. W(hen a close equivalent 

is needed, a conversion table can be used to find it. Follow these, steps: 
. '- 

1 . Determine which conversion table is needed. 

2. book up the known number in the appropriafe column; if not listed, find numbers you 
can add together to make the total of the known number. 

3. . Read the equivalent(s) from the next column. 

Table J)n the next page gives an example of a metric^Iustomary conversion table which 
you can uselor practice in finding approximate equivalents. Table 3 can be used with Exercise 
17, Part 2 and Part 3. . 

Below is a table of metric-Customary equivalents^jch tells you what the metric replac^ 
ments for Customary iinits are.* This table can be used wittrExercise 17, Part 1 and Part |f he 
symbol* means "nearly equal to." 



1 cm 


* 0.39 inch 


Im 


% 3.28 feet 


Im 


==1.09 yards 


1km 


* 0.62 mile 


Icm^ 


^ 0.16 sq in 


Im^ 


5: 10.8 sq ft 


Im^ 


*1.2 sqyd 


1 hectare 


^ 2.5 acres 


Icm^ 


^ 0.06 cu in 


Im^ 


*'35.3 cu ft 


Vl 


* 1.3cuyd 



1 inch * 
lfoot=* 
lyard* 
1 mile * 
1 sqin* 
Isqft* 
1 sq yd * 
1 acre ^ 
1 cu in 
1 cu ft * 
1 cu yd 



2.54 cm 
0.305 m 
0.91m 
1.61 km 
6.5 cA^ 
0.09 m^ 
0.8 m^ 
0.4 hectare 
16.4 cm' 
0.03 m' 1 
0.8 m' 



lml«0.2t8p 
lml«0,07tbsp 
l«33.8floz 
1« 4.2 cups 
l«2.1pts 
l«1.06qt 
1*0.26 gal 
1 gram* 0.035 oz 
1kg* 2.2 lb 
metric ton * 2205 lb 
ikPa* 0.145 psi 



ltsp*5ml 
1 tbsp * 15 mf 
lfloz*29.6ml 
1 cup* 237 ml 
Ipt* 0.471 
. lqt*;).951 
1 gal* 3.791 
loz*28.3g 
lib* 0.45 kg,' 
1 ton* 907.2 kg 
1 psi* 6.895 kPa 



♦Adapted from Let's Measure Metric. A Teacher's Introduction to Metric Measurement. Division of Educational 
Redesign and Renewal, Ohio Department of Education, 65 S, Front Street, Columbus, OH 43215^l97o. 
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.CONVERSION:TABLES 

MILLIMETRES AND CENTIMETRES TO INCHES 



I 



Mm 
Uilll 


cm 


in. , 


mm 


cm 


in. 


mm 


cm 


in. . 


lAA 


1A A 

10.0 


A A 

3.9 


10 


1.0 


.4 


1 


0.1 


0.04 


% 

9AA 


AA A 

20.0 


7.9 


20 


2.0 


•8 


2 >; 


0.2 


0.08 , 


OUV 


OA A 

30,0 


11.8 


30 


3.0 


■--i.2 


.3 ■ . 


0.3 


0.12 


Afii\ 


40.0 


16.7 


40 


4.0 


1.6 


f 

4 


0.4 


0.16 


DUU 


tA A 

50.0 


19.7 


' 60 


5.0 


2.0 


6 


0.6 


0.20 


WU 


AA A 

60.0 


AA ^ 

23.6 


60 


6.0 


2.4 


6 


• 0.6 ■ 


0.24 


J vv 


y in n 
' 7U.U 


til t 

27.6 

1 


70 


7.0 


2.8 


7 


0.7 


© 0.28 


800: 


80.0 


31.5 


80 


8.0 . 


3.2 


8 


0.8 


0.32 




90.0 


36.4 


90 


9.0 


3.5 


9 


0.9 


0.«f 


1000 


jil00.0 


39.4 


/ 




INCHES TO CENTIMETRES AND MILLIMETRES 




in. 


cm 


mm 


in. 


cm 


mm 


in. 


cm 


mm 


10 




254.0 


1 


2.5 


25.4 


1/8 


0.3 


■ 3.2 


20 




508.0 


' 2 


5.1 


. 50.8' 


1/4 


0.6 


6.4 


30 




762.0 


3 


7.6 


76.2 


3/8 


1.0 


9.5 


40 


1l(^l.6 


1016.0 


4 


10.2 


101.6 


1/2 


1.3 


12.7 


50 


127,0 


1270.0 


5 


12.7 


127.0 


5/8 


1.6 


15.9 


60 


152.4 


1S24.0 


.6 


15.2 


152.4 


3/4' 


1.9 


19.1 


70 


,177.8 


1778.0 


7 


17.8 


177.8 


,7/8 


2.2 


22.2 


80 


203.2 


2032.0 


8 


20.3 


203.2 




90 


228.6 


2286.0 


9 


22.9 


228.6 ' 
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ANY WAY YOU WANT IT 



1. 



You are working as a theatrical costuming assistant. With the change 
to metric measurement, some patterns, fabric, directions and notions 
used in theatrical costuming will be available only in metric sizes. 
You will need to be familiar with approximate Customary equivalents 
in order to select conect pattern sizes and quantities of supplies for 
proper fit, drape and style in garment construction. You will also 
need Customary equivalents to order supplies in metric units. To 
develop your skiU, use Table 3 and Information Sheet 10 and give 
the approximate metric quantity (both number? and uni^for each of 
the following Customary quantities. 



7 1 

uustomary v^juanuiy 


MoHfip Oimntihf 


a ) l/2cup'0fdye concentrate 




b ) 3 in. hem 




c ) 1/2 in. seam allowance 




d) 3/4in..button 




e ) 5yd8. of muslin 




^ ^ — 

f ). 4 oz. package of powdered dye 




i) Ipt. of sewing machine oil 




M 20 yd. spool of thread ' " ; " ' 




i ) 2 oz. ball of linen thread 




j ) 9 in. by 12 in. drafting paf«r 




k) 2 in. needle 




1 ) 4 fl.oz.ofliquid dye concentrate 




^) 4 in. wide sponge 




n) 2 gjOSh of defining fluid 


■ * u 


0 ) 30 in. pants inseam 






Use the conversion tables from Table-3 to convert the following: 


a) 15mm= in, 


e ) 30 in. = cm 


b) 81cm = • in. 


f ) 24in. = . cm 


c ) 30 cm = in. 


g) 4in. = cm 


d) 22mm = ' ^jn. 


h ) 5/8 in. = mm 



00 



catm ran vocational education 



1 ) 50cm 



m. 



j ) 65 mm- 



m. 



k) ll/8in.^ 



mm 



1) 43/4in.= 



cm 



3. Complete the Requisition Form using the items listed. Convert 
the Customary quantities to metric before filling out the form.' 
Complete all the information (Date, For, No., etc.). 
Order thff following theatrical costuming supplies: 



a)ldoz.lOin.zippers 
bjllb.dressmaker'spins 
c )7yds. of color^ taffeta 

d) l/2 doz. 4 in. team rippers 

e ) 2 pairs of 8 in. bent ha^idle shears 

f ) Two 1 pt. bottles of liquid dye concentrate 




REQUISITION 



Date 



For 




No. 



DateWahteci 



Deliver to 



QTY 



UNIT 



Requestedby 
Approved by 
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SECTIONS 

^1. Ootkilognmistboutthdnan 
• ofi: V r 

[A] nickel 

(B| apple seed 

(C) buketball 

[D] Volkswagen "Beetle" 

2. A square metre is about the 
area of: 

[A] this sheet of paper 
(B| a card table top 

[C] a bedspread 

[D] I a postage stamp 

3. Zipper lengths are measured in: 

[A] mOlilitrea 

[B] centimetres 

[C] millimetres 

[D] 'grams ' 

4. An actor's height is measured^ 

in: 

[A] kilograms 

(B] centimetres 

[C] millimetres 

(D] metres 

5. The correct way to write twenty 
grams ]si - - 

(A] 20gms 

(B] 20 Gm. 

(C] 20g. 
•[Dl 20 g 



, 6. The correct way to write twelw 
thousand millimetres is: 

[A] 12.000mm. ' 

[B] 12.000 mm 

[C] 12000mm 
[Dj 12000 mm 

SECTION B 

7. A piece of fabric 200 centimetres 
long also has a length of: 

[A] 0.02mdtre 

[B] 2 metres 
[Cf 0.2metre^ 
{D] 20 metres 

8. An ironing board 1:5 metres long 
would also be: 

[A] 150 centimetres 

[B] IS 000 centimetres 

[C] 1600 centimetres 
^ [D] 15 centimetres 

SECTION C \^ 

9. To measure in centimetres you 
would use a; 

[A] tape 

[BJ measuring cup 

(CLscale Lj_ 

[D] thermoRieter 

10. For measuring miUilitres you 
would use a: 

[A] tape 

[B] then^meter 

[C] measuring cup 

[D] scale 



11. Estimatfttheiengthofthelini 
segment below: 



[A] 23 grams 

'^(B] 6 centimetres 

[C] 40 millimetres ^ 

(Dj HpaKals 

|2? Estimate the length of the line 
segment below: 



Use thiiconvenion table to 
answer queitioni IS and 16* 



[K\ llfmitlimetres 
[B] 4 centimetres 
|C) ,4 pascals 
[D| 23milligram8 

13. The metric unit for mass which 
replaces the ounce is: . 

[A] milligram 

[B] miDilitre 

[C] litre I ^ ' • 
[Digram ^ 

14. The metr|||iiiit for liquid measure 
which r^wj^ fluid ounc^is: 

[A] miMttes r\ 

[B] milligrams 

[C] grams 

[D] ' litres 



cm in. 


cm in. 


10 3.9 


1 .4 


20 7.9 






. 3 1.2 


40. 15.7 


4 1.6 


SO 19.7 


5 2,0 


60 23.6 


6 2,4 


H 70 27.6 


7 2.8 


~ 80 31.5 


8 3.2 


90 36.4 


9 3.5 


lOO • 39.4 ' 





15. The equivalent of 81 cm is: 
. (A] 11.8 in. » 

(B) 31.9 in. 

(C) 31.5 in. 

(D) 8.1 in. 



16. Theeqi^entof45 cm is: 

(A) 16.7 in. . 

(B) 90 in. 

(C) 17.7 in. 
[Dl 46 in. 
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1 EXERCISES 1 THRU '6 

The answers depend on the items 
used for the activities. |^ 

EXERCISE 7 . ^ 

Cunently accepted metric units of 
- measurement for each question are. 
shown in Table 2. Standards in each 
occupation are being established 
now, so aijl^vers may vary. 



EXERCISES 



a) 
b) 
0 
d) 



2.6 cm 
58.3 cm 

9.4 cm 
68.0 ens 



e) 13,2 cm 

f) 80.2 cm 

g) 140.0 cm 

h) 230.7 cm 



EXERCISES 9 THRU 13 

Tables are reproduced in total. An- 
swers are in parentheses. 

Exercise 9 ' 



Exercise 10 



Exercise 13 



metre 

m 


centimetre 
cm 


millimetre 
mm 


1 


100 


^ iooo 


V 


200 


(2 000) 


y 


(300) 


. (3000) 


9 


(900) 


. (9000) 




(500) 


■ 5 000 


74 


(7400) 


(74 000) 


0.8 


80 


. (800) 


0.6 




600 


(0.025) 


2.5 


25 


■(0'.148) 


(14.8) 


148 


(6.39) 


639 


•(6 390) 



08' 
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miUilitres 
ml ' 


litres 
1 , 


3 000 


,3 


6 000 


(6) 


(8000) 


8 


(14 000) 


(14) 


(^3 000) 


25 


300 


0.3 


700 


(0.7) 


(900) 


0.9 


250 


(0.25) 


, • (470) 


0.47 


! 275' 


(0.275) 


Exercise 11 ' 


■ litres 

■ 1 


miUilitres 
ml 


8\- 


8000 


, 5 


(5000) 


46 ■ 


(46000) 


(32) 


32000' 


_44_ 


(400) 


0.53 


■ (530) 


" (0.48) 


480 


■ ' \ 
Exerciser 








grams 

g ■ 


kilograms 

'kg 


' 4 000 


4 


, 9000 


' (9) 


23 000 


(23) 


(8 000) 


8 


300 


n 


275 


(0.275) 
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kilograms 


grams 


7 


\.ooo 


11 


(11 000) 


(25) 


25000 


0.4 


(400) 


0.63 


* (630) 


(0.175) 


175 



Exercise 14 

a) 5m ^ 'i 

'bi 0.25 litre j 

c) 6cm k 

d) 500g 1 

e ) 300 mm m 

f) 0.04 kg n 

g) 0.5 litre o 

h) 40 mm 

i!XERCISES15AND16 



160 cm 
5000cm^ 
2000 ml- 
300 mm 
1000 cm 
2 cm 
29 cm 




The answers depend on the 
items.used for the activities. 



Part 2. 

a) 0.60 in. 

b) 31.9 ii 

c) 11.8 in, 

d) 0.88 in. 

e) 76.2 cm 

f) 61.0 cm 

g) 10.2 cm 

h) 15.9 mm 
19.7 in. 
2.60 in. 
28.6 mm 
12.1 cm 



Part 3. 

a) 12 -25.4 cm 
. b) 0.45kg 
c) 6.37m 
d ) 6 -10.16 cm 

e) 2 -teem 

f) 2 -0.47 litre 

TESTING METRIC ABILITIES 



EXERCISER 
Partly 

118.5 ml 
7.62 cm 
1.27 cm 
1.905 era 
4.55 m 
113,2 g 
0.47 litre 
18.2 m 



i,) 56.6g 
j ) 22.86 cm by 
30.48 cm 
k) 5.08 cm 
1) 118.4ml 
m) 10.16 cm 
n)^ 7.58 litres 
o) 76.2 cm 



1. C 

2. B 

3. B 

4. B 

5. D 
i D 
I. 3 



9. 

10. 



A 

C 



11. B 

12. A 

13. D 

14. A 

15. B 



J. 'A 16. C 
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SUGGESTED METRIC TOOLS AND DEVICES 
NEEDED TO COMPLETE MEASUREMENT TASKS 
IN EXERCISES 1 THROUGH 5 
(* Optional) 



UNEAR 

Metre Sticks 

Rules, 30 cm 

Measuiing Tapes, 150 cm 
^Height Measure 
*Metre Tape, 10 m 
*Trundle Wheel ' 
*Area Measuring Grid 

VOLUME/CAPACITY 

^Nesting Measures, set of 5, 
50 ml-1 000 ml 

Economy Beaker, set of 6, 
50 ml -1 000 ml 

Metric Spoon, set of 5, 
lml-25ml 

Dry Measure, set of 3, ^ 
50,125,250 ml 

Plastic Litre Box 
Centimetre Cubes 



MASS 

Bathroom Scale 

*Kilogram Scale 

^Platform Spring Scale 
5 kz Capacity 
10 kg Cfapacity 

Balance Scale with 8-piece 

massset 
*Spring Scale, 6 kg Capacity 

TEMPERATURE 

Celsius Thermometer 
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SUGGESTED METRIC TOOLS AND DEVICES 
NEEDED TO COMPLETE OCCUPATIONAL 
MEASUREMENT TASKS 

j 

In this occupation the tools needed to complete Exercises 6, 
15, and 16 are indicated by 

A. Assorted Metric Hardware-Hex nuts, washers, screws, 
cotter pins, etc. 

B. Drill Bits-Individual bits or sets, 1mm to 13 mm range 

C. Vernier Caliper-Pocket slide type, 120 mm range- 

D. Micrometer-Outside micrometer caliper, 0 mm to 25 mm 
range- 

E. Feeler Gage~13 blades, 0!D5, mm to 1mm range 

F. Metre Tape-50 or 100 mtapfi f\ 

G. Thermometers-Special purpoift^^ such as a clinical 
thermometer 

H. ' Temperature Devices-Indicators used for ovens, freezing/ 
coolmg systems, etc. 

I. Tools-Metric open end or box wrench sets, socket sets, 
hex key sets 

J. Weather Devices-Rain gage, barometer, humidity, wind 
velocity indicators 

K. \ Pressure Gages-Tire pressure, air, oxygen, hydraulic, fuel, 
etc. 

L. 'Velocity-Direct reading or vane type meter 
M. Road Map-State and city road maps 
^ N. Containers-Buckets, plastic containers, etc., for mixing 
and storing liquids 
0. Containers-Boxes, buckets, cans, etc., for mixing and 



Most of the above items may be obtained from local industrial, 
hardware, and school suppliers. Also, check with your school district's 
math and science departments and/or local industries for loan of their 
metric measurement devices. 



Measuring devices currently are not available. Substitute devices (i.e., thermometer) 
may be used to complete the measurement task. 



Tools and Devices List ^ 
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